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International Congress of Mathematicians 
Kyoto, Japan, August 21-29, 1990 
The Tokyo History of Mathematics Symposium 1990 
Tokyo, Japan, August 31-September 1, 1990 
The International Congress of Mathematicians 1990 was held under the auspi- 
ces of the International Mathematical Union at Kyoto, Japan. 
Two section lectures given by invited speakers and 13 short communications 
dealt with history of mathematics: 
JESPER LOTZEN (Copenhagen): “The Birth of Spectral Theory-Joseph 
Liouville’s Contribution” 
Spectral theory developed in the 19th century in three areas: matrices (qua- 
dratic forms), differential operators, and integral operators. Joseph Liouville 
(1809-1882) contributed to the two latter. It is well known that during 1835 and 
1836 he continued his friend Charles Sturm’s research on boundary value prob- 
lems of second order self adjoint differential eqations; he determined the asymp- 
totic behaviour of the eigenvalues and eigenfunctions and proved the convergence 
of the corresponding ‘ ‘Fourier series. ’ ’ It is less well known that Liouville’s work 
already began in 1830 as a natural generalization of Fourier’s and Poisson’s theo- 
ries of heat conduction, and that Liouville in 1837-1838 tried to generalize the 
Sturm-Liouville theory to higher order equations with limited success. 
Liouville’s work on spectral theory of integral operators, however, was never 
published (except for a few hints), but one can follow his creative process of 
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discovery by looking into his 340 notebooks at the Bibliotheque de 1’Institut de 
France, which contain approximately 100 pages on this subject. These notes from 
around 1846, which are of great historical interest, have allowed the speaker to 
reconstruct the essential elements of his theory. 
ANNICK HORIUCHI (Paris): “Mathematics in Japan in the Edo Period (1600- 
1868)” 
In Japan, the study of western mathematics as part of elementary education 
became compulsory in the 1870s. At this time, most Japanese mathematicians 
were still concentrating on solving sophisticated problems provided by the tradi- 
tion. This tradition (referred to as wusun, which means Japanese mathematics), 
which dated back to the 17th century, had its own supply of problems, methods of 
computation, algebraic notations, and its own way of transmitting mathematical 
knowledge. 
The author examined some examples of significant results achieved by wasan 
mathematicians. She especially focused on Seki Takakazu’s (?-1708) work which 
provided wasan with a lasting conceptual framework and introduced a wide range 
of significant computing methods in the fields of algebra and trigonometry. 
She then turned to Takabe Katahiro (1664- 1739), one of Seki’s disciples, who 
completed and corrected a good part of his teacher’s results. The work in which 
he expounds for the first time the expression of the arc of a circle as an infinite 
series was subjected to detailed analysis. 
The last part of the lecture dealt with the state of mathematical learning at the 
time of Ajima Naonobu (1739-1798). 
The following thirteen short communications were concerned: 
KAILASH K. ANAND (Canada): ‘ ‘Canadian Women in Mathematics” 
LILIANE BEAULIEU (Canada): “A Debate on Modules in Bourbaki’s Linear Alge- 
bra (1941-1946)” 
ALEXANDRU GIUCULESCU (Romania): “The Nature of Mathematicity” 
ANNE HUGHES (USA): “Zen and Mathematics” 
KARINE CHEMLA (France): “The Equations of Several Approaches to Equations 
(Babylonian, Chinese. . . .)” 
SATISH C. BHATNAGER (USA): “The Nature of Mathematics in the Vedas” 
OSAMU TAKENOUCHI (Japan): “Works of Seki-Takakazu Concerning the Circle 
Number” 
CLARA SILVIA ROERO (Italy): “Leibniz and the Temple of Vivian? 
LIVIA GIACARDI (Italy): “Indivisibles Methods and Leibnitian Calculus in Guido 
Grandi’ ’ 
HARUYO YOSHIDA (Japan): “Fourier’s Mathematization of the Theory of Heat 
Conduction and His Experimental Study” 
MICHIYO NAKANE (Japan): “The Role of the Three-body Problem in Constructing 
W. R. Hamilton’s Mechanical System” 
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JAG MOHAN CHANDRA JOSHI (India): “Birth of Modem Mathematics in India” 
MICHAEL A. B. DEAKIN (Australia): ‘ ‘The Dissemination of Laplace Transform 
Theory” 
As a conference related to the Kyoto International Congress of Mathemati- 
cians, Japanese historians of mathematics organized the History of Mathematics 
Symposium at Tokyo. The Executive Committee consisted of Tamotsu Murata, 
Mitsuo Sugiura, Chikara Sasaki, Norio Adachi, Ryosuke Nagaoka, and Yoichi 
Hirano. The Symposium emphasized three subjects: 1. Mathematical traditions in 
the East, 2. the history of mathematics in modern Europe, 3. the interaction 
between mathematical research and the history of mathematics. It consisted of 
two sessions. Session A comprised 2 1 invited lectures, session B 15 short com- 
munications. 
Session A: 
JOSEPH W. DAUBEN (USA): “Mathematics: An Historian’s Perspective” 
KOKITI HARA (Japan): “A Method of Restoration: Some Examples in the Case of 
Pascal” 
CRAIG G. FRASER (Canada): “The Interaction of Analysis and Mechanics in 
Euler’s Science” 
RYOSUKE NAGAOKA (Japan): “Algebraic Formalism as a Method of both Discov- 
ery and Proof” 
JEREMY GRAY (Great Britain): “Complex Curves in the Nineteenth Century” 
EBERHARD KNOBLOCH (Germany): “From Gauss to Weierstrass: Determinant 
Theory and Its Historical Evaluation” 
UMBERTO BOTTAZZINI (Italy): “The History of Elliptic Functions According to 
Hermite and Weierstrass” 
JESPER LUTZEN (Denmark): “Julius Petersen’s Work on Geometric Constructions 
and Galois Theory” 
GUNTHER FREI (Switzerland): “The Reciprocity Law from Euler to Artin” 
MASAHITO TAKASE (Japan): “Three Aspects of the Theory of Complex Multipli- 
cation” 
KATSUYA MIYAKA (Japan): “The Establishment of the Takagi-Artin Class Field 
Theory” 
CHANDLER DAVIS (Canada): “Where Did Twentieth-Century Mathematics Go 
Wrong?’ ’ 
ROSHDI RASHED (France): “Indian Mathematics in Arabic” 
ANNICK M. HORIUCHI (France): ‘ ‘Takebe Katahiro’s (1664- 1739) Conception of 
Mathematics and its Historical Background” 
CHIKARA SASAKI (Japan): “The Adoption of Western Mathematics in Meiji Japan, 
1853- 1903” 
DAVID E. ROWE (USA): “The Philosophical Views of Klein and Hilbert” 
ERHARD SCHOLZ (Germany): “Hermann Weyl’s Contributions to Geometry in 
the Years 1918 to 1923” 
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MITSUO SUGIURA (Japan): “The Origins of Infinite Dimensional Representations 
of Lie Groups” 
CHRISTIAN HOUZEL (France): “The Beginnings of Sheaf Theory: Works by Le- 
ray, Car-tan, and Grothendieck, 1945-1960” 
LILIANE BEAULIEU (Canada): “Dispelling a Myth: Questions and Answers about 
Bourbaki’s Early Works, 1934-1944” 
ERWIN NEUENSCHWANDER (Switzerland): “Questions in the Historiography of 
Modern Mathematics: Documentation and the Use of Primary Sources” 
Session B: 
YOSHIHIKO ITO (Japan): “On the Process of the Change of Educations for Differ- 
ential and Integral Curriculum in Japan” 
MICHIYO NAKANE (Japan): “The Role of Mathematical Analogy Played in the 
Optical-Mechanical Research by W. R. Hamilton” 
HARAYO YOSHIDA (Japan): “Fourier’s View on the Role of Mathematical Analy- 
sis in the Physical Science” 
ALEXANDRU GIUCULESCU (Romania): “The Romanian Geometers (Tzitzeica, 
Barbilian and Vraceanu) and their Relations with Japanese Geometers” 
IAN STAN AND MARIAN TARINA (Romania): “Some Aspects of Japanese Mathe- 
matics’ Influence in Romanian Mathematical Sciences” 
TAMOTSU MURATA (Japan): “A Tentative Reconstruction of the Formation Pro- 
cess of the Xth Book of the Ekvnents” 
E. FRIEDMAN (USSR): “Origin and Formation of Semi-Group Theory in USSR” 
A. K. BAG (India): “History of Zero and Decimal Place Value” 
HUKUM SINGH (India): “Vedic Mathematics-Its Relevance to Education” 
S. SRINIVASAN (India): “Mathematics in Ancient India” 
UBIRATAN D’AMBROSIO (Brazil): “The Emergence of Modern Mathematics in 
Brazil from the Middle of the Nineteenth Century to the First Quarter of the 
Twentieth Century” 
J&AN FRIBERG (Sweden): “New Insights into the Nature of Late Babylonian 
Mathematics: Unpublished Texts from the Iraq Museum and the British Mu- 
seum” 
TATSUO SIMIZU: “Ruan Yuan and Endo Tosisada, Founders of History of Mathe- 
matics in China and Japan” 
TATSUHIKO KOBAYASHI (Japan): “On the Introduction of Trigonometrical Tables 
into Japan” 
YOICHI HIRANO (Japan): “Le developpement de l’algebre au 19eme siecle en 
France’ ’ 
